[Abstract] The following endocytosis assay has been optimized to assess EGF-stimulated EGFR endocytosis; but could be modified to assess other ligand-stimulated endocytosis of plasma membrane receptors (for which fluorochrome-conjugated ligands are available to track their receptor internalization). In brief, cells are treated with fluorescent EGF at 4 °C to allow binding to the receptor, but not internalization; then, endocytosis is allowed at 37 °C for different timepoints.
Day 2 (optional)
Cell DNA-transfection with Lipofectamine2000, according to manufacturer's protocol. On the day of the endocytosis assay, transfer the coverslips with cells into 24-well cell culture dishes.
Transfection could be needed when you need to modulate proteins putatively involved in the internalization of the receptor.
Day 3-4
Endocytosis assay (or Day 2-3, if no cell transfection needed prior to the assay), by the following steps (see Figure 1 for the protocol scheme). http://www.bio-protocol.org/e847
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1. Remove cell culture medium and incubate cells with 400-500 µl of serum-free DMEM medium containing 0.3% BSA for at least 1 h (extendable up to 3 h) at 37 °C in cell culture incubator, in order to deprive cells of serum-contained stimuli.
2. Replace cell medium with the appropriate dilution of the fluorescent ligand EGF (2 ng/ml) into 400 µl of DMEM 0.3% BSA (per well).
3. Incubate the cells on ice for 1 h, in the dark (by covering the dish with aluminium foil).
4. Wash two multi-well dishes with ice-cold PBS three times and leave them on ice (control condition = ligand binding without endocytosis, at 4 °C binding ligand receptor is allowed, while internalization is blocked).
5. On one of the two dishes above, perform an acidic wash (to remove non-internalized ligand) by incubating the cells with an acetic acid buffer on ice for 6 min. Rinse with icecold PBS three times and leave on ice.
6. Transfer the other cell culture dishes at 37 °C to elicit endocytosis for different periods (optimal time points need to be set for the specific cellular model and ligand stimulation;
in our experience, for example, 12 and 25 min for EGF 2 ng/ml to A549 cells).
7. At the end of each incubation, block endocytosis by moving dishes on ice. 14. Counterstain cell nuclei by incubating with DAPI 5 min at room temperature (a dilution 1:10,000 of a stock of 1 µg/µl).
15. Finally, wash once coverslips in PBS, then rinse with water and fix them inverted on microscope glass slides by including a mounting medium.
16. Analysis of fluorescent signals should be done with a confocal microscope with a 63x magnification, such as Leica TCS SP2 AOBS confocal laser-scanning microscope (see should be grown in 10% serum RPMI medium.
2. Grow cells on coverslips in their optimal culture medium to reach 50-80% confluency on the day of the assay. Remember to have in separate multiwell dishes the coverslips that will have to undergo the different incubation times or control conditions. 4. Put a plastic box (large enough to contain all multiwell dishes) with one inch of water on the bottom to warm up at 37 °C in the cell incubator that you will use for the assay. This will serve to speed up the temperature change between 4 °C and 37 °C to allow accurate timing for endocytosis in the different conditions. 
